Cellular and molecular mechanisms of cyclosporin nephrotoxicity.
Cyclosporin therapy is associated with several forms of nephrotoxicity, the most significant of which are reversible impairment of glomerular filtration and irreversible interstitial fibrosis. Impaired glomerular filtration is due to both reduction in Kf, the glomerular capillary ultrafiltration coefficient, and to reduction in renal blood flow. The mechanisms responsible for the low Kf are not well defined, but heightened mesangial cell contractility may contribute. Reduced renal blood flow with chronic cyclosporin therapy arises from both endothelial damage and altered eicosanoid metabolism, in particular increased thromboxane synthesis. Renal interstitial fibrosis, which develops in some patients after approximately 6-12 months of cyclosporin therapy, poses a major limitation to the chronic use of the drug. Two mechanisms likely contribute to cyclosporin-associated interstitial fibrosis. First, endothelial injury and vasoconstriction produce renal ischemia, which in turn is associated with enhanced synthesis of extracellular matrix proteins. Second, cyclosporin likely influences the accumulation of matrix proteins in the renal interstitium through nonhemodynamic mechanisms, as suggested by altered matrix accumulation in non-renal tissues. This effect of cyclosporin may be direct or indirect, via mediators including cytokines, peptide growth factors, and thromboxane. The molecular mechanisms of cyclosporin action on immunologic and mesenchymal cells are active areas of investigation. Intracellular targets of cyclosporin include mitochondrial respiration, cellular calcium signaling, protein kinase C, protein synthesis, and peptidyl-prolyl isomerases. However, the significance of these intracellular effects for cyclosporin nephrotoxicity remains to be demonstrated.